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FCS, 1% P/S and 1% L-glutamine. The synoviocytes (100,000
cells per well on a plate with 24 wells with 250 μl of culture
medium) were incubated with IB0004 and ID386 for 12 and 24
hours at concentrations of 1 μg/mL, 10 μg/mL, 100 μg/mL, 200
μg/mL. ID386 was also tested at a concentration of 1000 μg/mL.
Prescription, pure HA extract was used as a positive control at a
concentration of 200 μg/mL. Negative control was the synoviocyte
culture alone. After incubation, the supernatant was then collected
from the different wells. The endogenous HA (eHA) content was
measured by ELISA (Corgenix Inc., USA). The results are pre-
sented as the mean ± SD of the 9 individual experiments carried
out in the cultures. Statistical analysis was performed using Stu-
dent’s two-tailed t-test for unpaired data, p values were calculated
versus baseline eHA levels.
Results: Baseline levels of endogenous HA in the cell cultures
with no interventions were 710 (±107) and 1867 (±335) ng/ml
after 12 and 24 hours treatment, respectively. As expected, the
positive control group resulted in a signiﬁcant production of eHA
(p<0.05). IB0004 dose dependently induced the expression of
endogenous HA in human OA synoviocytes after 12 h and 24
h treatment. Human OA synoviocytes treated with 100 μg/ml of
IB0004 for 12 h and 24 h produced 49,166 (±2,888, p<0.05)
and 50,300 (±2,648, p<0.05) ng/ml endogenous HA, respectively.
OA synoviocytes stimulated with 200 μg/ml of IB0004 for 12 and
24 h produced 104,625 (±3,159, p<0.05) and 110,454 (±15,666,
p<0.05) ng/ml endogenous HA, respectively. ID386 stimulated
OA synoviocytes at 1000 μg/ml produced only 1,702 (±139) and
2,489 (±176) ng/ml for 12 h and 24 h treatment, respectively, with
even lower amounts of eHA produced at the lower concentrations
(p= n.s. for all ID386 groups). See Figure 1.
Conclusions: IB0004 treatment of OA synoviocytes signiﬁcantly
increased endogenous HA production in a dose dependent man-
ner, and the most effective dose was 200 μg/ml, whereas, ID386
had a negligible effect on the production of endogenous HA, even
at the dose of 1000 μg/ml.
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THERAPEUTIC POTENTIAL OF ORTHOSES FOR
OSTEOARTHRITIS OF THE KNEE DURING ACTIVITY OF
DAILY LIVING AND GOLF
L.L. Johnson, N. Steklov, S. Patel, D. D’Lima
Shiley Ctr. for Orthopedic Res. and Ed., La Jolla, CA
Purpose: The purpose of this study was to determine the in vivo
loads across the knee joint during activities of daily living and in
golf.
Methods: Three patients with electronic sensors in their knee
replacement implants were tested during activities of daily living
and during the golf swing.
Results: The results showed the axial loads for normal walking are
2.5 times body weight with each step. Axial unloading was possible
with a novel proprietary insole. A cane in the opposite hand
reduced the load up to 66% on affected knee. Medial and lateral
compartment loads were dependent on the axial alignment of
the knee. Compartment unloading was possible with a cushioned
wedged insole up to 50% in one subject. An unloader brace
had no effect on lateral compartment unloading during gait or
the golf swing. The loads during the golf swing are much higher
than anticipated, being simultaneously at ball impact 3.25 × body
weight on the back knee while 4.5 × body weight on the front knee.
Unloading during the golf swing is possible with use of cushioned
wedged insoles, shoes with soft spikes and use of shorter golf
club during extended practice.
Conclusions: Abnormal loading of the knee joint may result
in osteoarthritis. The medical literature supports the notion that
unloading the knee may have a therapeutic effect on the os-
Figure 1
Figure 2
teoarthritic knee. This information should be a helpful adjunct for
non-operative management of the patient with osteoarthritis of the
knee.
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Purpose: Hyaluronic acid (HA) is a main glycosaminoglycan
present in synovial ﬂuid, synthesized by synovial ﬁbroblasts and
chondrocytes. HA provides a variety of mechanical and biochem-
ical properties. Osteoarthritis (OA) patients exhibit a low endoge-
nous HA and intra-articular administration of HA (either from
extraction or fermentation) is currently an accepted therapy for
OA. One of the proposed mechanisms of action for exogenous HA
is the production of endogenous HA. This study was performed
to determine the in-vitro effects of three compounds: IB0004 (a
natural rooster comb extract rich in HA designed for oral ad-
ministration), extracted HA (HA-E) and fermented (HA-F), both
injectable products, on the synthesis of endogenous HA (eHA) in
human synoviocytes.
Methods: Cultured human synoviocytes obtained from patients
undergoing joint replacement. The synovial tissue was cut into 2
mm3 fragments and washed three times with culture medium (2%
RPMI P/S/A). The synovium was digested by adding 25 mL of
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collagenase solution [2 mg/mL type-II collagenase; 5% FCS; 2%
P/S/A; 1% L-glutamine and 0.1 mg/mL DNA I or 150 U/L in RPMI].
The cells were ﬁltered through a nylon ﬁlter with a pore diameter
of 25 μm. Cells were cultured at a density of 5,000 to 10,000
cells/cm2 in culture bottles with a surface area of 25 cm2 or 75
cm2. The culture medium used was RPMI with 10% FCS, 1% P/S
and 1% L-glutamine. After 24 hours of culture, the synoviocytes
were incubated with IB0004, HA-E and HA-F for 12, 24 and 48 h
at the concentration of 1μg/ml, 10μg/ml, 100μg/ml and 200μg/ml
and compared for eHA content in culture supernatant measured
by ELISA (Corgenix Inc., USA). The results are presented as the
mean of the 9 individual experiments carried out in the cultures ±
SD. Statistical analysis was performed using Student’s two-tailed t
test for unpaired data and signiﬁcant when p < 0.05.
Results: Baseline levels of eHA measured in the cell cultures with
no intervention were 469, 614 and 605 ng/ml after 12, 24 and 48
hours, respectively (Table 1). All three interventions (IB0004, HA-E
and HA-F) induced dose dependent increases in eHA at all three
incubation times (12, 24 and 48 hours) compared to basal levels.
The increases in eHA synthesis were not signiﬁcant at the lowest
intervention concentrations of 1 μg/ml and 10 μg/ml, but were
signiﬁcant (p < 0.05) for IB0004, HA-E and HA-F at the two higher
concentrations, 100 μg/ml and 200 μg/ml at hours 12, 24 and
48. There were signiﬁcant differences noted between intervention
groups. After 12 hours, cells cultured with IB0004 produced the
highest levels of eHA at both 100 (41,667 ng/ml) and 200 μg/ml
(90,049 ng/ml). These values were signiﬁcantly higher than the
eHA values for HA-F (p < 0.05). This difference was even more
pronounced after 24 hours of incubation for IB0004 vs HA-E and
IB004 vs HA-F (p < 0.01). After 48 hours, the levels of eHA in
the cultures of the three molecules were less differentiated. At
the concentration of 100 μg/ml, the highest levels of eHA were
still found in the cells cultured with IB0004 (p < 0.05 compared
to HA-F), followed by HA-E and HA-F, but at 200 μg/ml, HA-E
showed the highest eHA stimulation (Table 1).
Table 1. Synoviocytes eHA stimulation levels- baseline and with three interven-
tions (±SD)
All values signiﬁcant Concentration HA (ng/ml)
over baseline (p<0.05) 12 Hours 24 Hours 48 Hours
Baseline (0 ng/ml) 469 (130) 614 (92) 605 (129)
IB0004 (100 ng/ml) 41667 (1361) 82548 (9675) 46258 (7550)
IB0004 (200 ng/ml) 90049 (4159) 132669 (5140) 102715 (9811)
HA-E (100 ng/ml) 26728 (5441) 28745 (4269) 29152 (5195)
HA-E (200 ng/ml) 82936 (3315) 93120 (6653) 127767 (9568)
HA-F (100 ng/ml) 10620 (787) 16747 (1613) 17429 (2027)
HA-F (200 ng/ml) 63528 (10817) 73649 (7794) 87576 (8113)
p<0.05 for
all interventions
Conclusions: This comparative study showed a dose-dependent
effect for all three groups (IB0004, extracted HA and fermented
HA) on endogenous HA synthesis in human synoviocytes, with
the most effective concentrations being 100 μg/ml and 200 μg/ml.
IB0004 was most efﬁcient in inducing eHA synthesis in synovio-
cytes, followed by extracted HA and fermented HA.
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PATIENTS: AN INDIRECT COMPARISON META-ANALYSIS
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Purpose: In the absence of randomized trials with head-to-head
comparisons of Glucosamine Hydrochloride (GHC) and Special-
ized Rosehip Powder (SRP), we subjected the pain reducing
effect of GHC and SRP therapy for OA to an indirect comparison
meta-analysis.
Methods: From published meta-analyses we know that hetero-
geneity among trials of glucosamine for pain in OA is larger
than would be expected by chance - an inconsistency making
conclusions difﬁcult and differences were shown between various
preparations of glucosamine (Vlad SC, A&R 2007). On the other
hand, a recent meta-analysis of the efﬁcacy associated with the
use of a patented SRP, showed homogeneity (Christensen R, OAC
2008). It is of a large interest to the scientiﬁc community to ﬁnd
indications of effect on pain of such preparations in the available
literature. Randomized controlled trials (RCTs) included in the orig-
inal above mentioned meta-analyses were considered eligible for
inclusion; i.e. only randomized, double-blind, placebo-controlled
trials. The standardized mean difference (SMD) for each study
was applied as effect size. We calculated the I2 index to evaluate
the inconsistency via the percentage of total variation across trials
that is attributable to heterogeneity rather than to chance. We used
standard random-effects meta-analysis as default option (Review
Manager, v. 5.0.18). The estimated difference in efﬁcacy of GHC
and SRP was analyzed using the Bucher approach, leading to an
indirect comparison via the two direct effect sizes.
Results: Three studies included for the GHC analysis (including
933 patients in total) consistently showed no clinical effect (ES=
-0.01 [-0.14, 0.12], P=0.89, I2=0%). Whereas the three studies us-
ing SRP (287 patients in total) showed a consistent and signiﬁcant
clinical improvement compared to placebo (SMD= 0.37 [-0.60,
-0.14], P=0.002, I2=0%). When comparing these two estimates
it was evident that SRP was superior to GHC (SMD=0.36 [0.10,
0.62], Z= 2.67, P=0.008).
Conclusions: Based on available RCTs it was evident that glu-
cosamine hydrochloride had no effect on pain in OA patients com-
pared to placebo. The patented rosehip preparation tested in RCTs
showed a statistical- and clinically-signiﬁcant effect compared to
placebo. We conclude that based on the available evidence from
meta-analyses, an indirect comparison showed the specialized
rosehip powder to be more efﬁcacious than glucosamine hy-
drochloride - reducing pain in osteoarthritis patients.
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WITH KNEE JOINT OSTEOARTHRITIS
P.J. McNair, M. Colvin, D.A. Reid
Auckland Univ. of Technology, Auckland, New Zealand
Purpose: The purpose of the current study was to compare
the accuracy of 12 maximal strength (1RM) prediction equations
